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╜Ἀׁשṅ Ӓ ᵫ ῶ 

Мѝ֤  ԓ –ὑה ӣП ᴷ ∂  

 MOTC-CWB-103-M-03 

ѻ  ӻ МҶ ᶝ 

ᴩ  ᾎϢ ӣ    

ᴩ 103 ⇔ד  ᴞ 2ѣ 13ѡ ᴟ 12ѣ 31ѡѦ 

Ӑ  

( ᴯȸϾа) 
1,360Ͼа 

ᴩ ⇔ 

 

ứɎ˖ɏ Ɏ˖ɏ ѩ Ɏ˖ɏ 

100 100 0 

ќӣ 
ứ(Ͼа) (Ͼа) ќӣ Ɏ˖ɏ 

1360 1360 100 

ṅϢשׁ  

ѻ═Ϣ Ầ֝ѻ═Ϣ ׁשṅᵗ  

Ӕ  

М  ӂ 

ᶕἔ  

  

ᵫ  75 ṿӣ ṕ Мѝ 

М ѝ  ȳủв ȳד оȳ  

ṅӭᾼ ԓשׁ ủвᴟủ ѐ⇔ᾼ Ҡᴩἤ╥ӭ›ѷꜜ֢

ᵂ Мї ד ᾼ שׁ Ȳᴖ щ ẞ ᾼ

Ṇ ∂Ӵ ḖȲ ὑ ἤᾼиέȲѿᴟ

ὑủв ⁮Ѡ Ӣכȳ ᾼ Ȳ

ṷ ᾼׁשṅ Б Ɫד ӣ∂Ӵṏֻᾼ ȴӐ

ӭᾼᵛ֯ ֥ ᶝ Ṇ ᾼ ȲׁשṅҒ ӑ

ẃ ӣ ה (6-10щ)ȳװѣ(10-30щ)ȳủ

в(30-60щ)ѿᴟὑủ ѐ⇔ ᶾ ϩᾼҠᴩἤȴ

֥ ϩ Мה ᴿ ᴩ иέ ὨȲѿцЄ

ѐ⇔￼ ủв ד ṅȲשׁ רּ М

їɎNCEPɏד ᾼ ҭṆ Ṇ ὨȲ ҏԓ

–ὑה ӣᾼиέ ᴷ ᵫȴ 

Ὠ     иέכṅשׁ ȳװѣȳủвᴟủ ѐ⇔

ṅשׁ ᾓȲṳ ӣּר МїɎNCEPɏ

ד ҭṆ Ṇ ὨȲ ѿⅎ ᴿ ᴩ

ὨȲếЄѐ⇔￼ ủв ד ἤ Ҡ
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ṅȲ ҏԓשׁ⇔ –ὑה ӣᾼиέ

ᴷ ᵫȴ ᶙכПЏᵂֽϯȸ 

(Ϛ) иέ ѻ ᵂ Мї ȳ ⇔ ᴴ

​ᾼ ᾓ ד ѝ ֫ ȴ 

(ϡ) иέ ὑ ᾼ ȳװѣȳủвᴟủ ѐ⇔

ṅשׁ ᾭȴ 

(Ϯ) ϯ NCEP CFSRRᾼѣủ ҭṆ GEFSV2ᾼ

щ ҭṆ ȴ 

(ҳ) ѿ ҭ МἬ ᾼ ᴿ

ᾼѩ Ȳׁשṅ ᴫҖыӂ◦ ♄ –

ᶾ и Ѡᾎ Ҡᴩἤȴ 

ẓ ӣ

ᶮ 

ѝ ֫ ậ ד ἤᾼ ṳ ȴᶙכ NCEP CFSRRѣủ

ᾼ ᴷȲѻ ẁӢכ ד ȴ GEFSV2ᾼ

₇Ȳᶙכ Ẕ ₇ ᾼ ᴷȲṳҠ ẁ

3-5щ –ү ᵡᾼ ȴ 

Ḇ Ὑ (  (צ

∟ ֪ (  (צ

∂

( ḆἨ ∟

П֪ ) 

Ӧὑ װ ѻ Ἤ ᴷᾼ ᶾ Ȳ Ȳ

ȳװѣȳủвѿᴟẞủ Ȳ֪֯ױϯ ᴷ ᾼ ₇

Ȳṳӑᶙ ẁ ᴷɎẂֽủ иѿ 1997 1998

ⱢẂɏȲἬѿ֯ד Ὠ ӣἋᴼᾼ ἤϱϷ Ἤצ ạȴ∟

ᴩ ᶙ ᾼ ᴷȲѿ ẁḆ ᾼ Ṇ ᶾ

ϩ ᴷȴ 

֯ APEC Climate Center ⇔ד ᾼ Ѡ ȲӦὑ Мї֯

ד ♄ ᾼ ᴩѠצהἬ Ȳṳ‍ Ѡ צ

ȴӑẃ ᶝ֯ APEC Climate Centerᾼ Ȳ ᵑ

֯ẔׁשṅѠ֣ ȳ ѿцṮḳ ӣ ȲӇ

֪ ȳᴕ ֥ ᾼ Ѡהȴ 
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Ϛȳ Мѝ  

    ᴫҖыӂ◦╥ԓ ֢ (TC)Ӣכ М ♄ ᾼ ȲẔМḕ

ӂᶁד 3ᴟ 4 Ϥү Ȳᴴ ᴖᴟᾼ Ɫכ​ ᾼ

ḳ Ӣ ֪ȴҫϚѠ Ȳ ♄ ү Ѭ ░ẓצ ᾼ

Ȳ╥  ​ ᾼ ӭ ПϚȴ֪ױȲ ὑ–ү ᾼ Ɏủв

ᴟủ ѐ⇔ɏ Ȳ ὑ╜Ἀ ῂ Є נ ậ֢ ֪

Ṯḳ ╟Ȳ דצ Єᾼᵗ ȴ 

    ӭ› ủвᴟủ ѐ⇔ᾼ ֢ ᵂ МїᴖṕȲ

╥ ᾼׁש Ȳᵀ╥ щ ẞ ᾼ Ṇ ∂Ӵ ḖȲѿц

ὑ ἤᾼиέȲѿᴟὑủв ⁮Ѡ Ӣ

ȳכ ᾼ Ȳ ṷ ᾼׁשṅ Б ҏ ֵ ӣᾼҠ ἤȴ

Ӑ ӭᾼᵛ֯ ֥ ᶝ Ṇ ᾼ ȲׁשṅҒ ӑẃ ӣ

ה (6-10щ)ȳװѣ(10-30щ)ȳủв(30-60щ)ѿᴟὑ

ủ ѐ⇔ ᶾ ϩᾼҠᴩἤȴ ֥ ϩ Мה ᴿ

ᴩ иέ ὨȲѿцЄѐ⇔￼ ủв ד ṅȲשׁ

רּ МїɎNCEPɏד ҭṆ Ṇ ὨȲ ҏԓ

–ὑה ӣᾼиέ ᴷ ᵫȴ 

ӭ› ẁᴫҖыӂ◦ắẞ ENSOṶԈ ᾼẒד Ὠẃ ᴷȲ

CFSRRṆ Ṇ ủӢכ צ ᾼ ϩȲᵀ Ӕ ᾼד ᴷȲ

Ьצ∕ ᴩᶙ ԌᾼиέȲӑẃҠד ֥ MJO ȳ Ể ᾼиέȲ

֥ἤ֮ оװѣȳủв ủ ᶾ ȲЛ ӭ› ה ṷ ᾌ ᾼ ϩ

Ғ ȴ ҫҵ GEFSV2ᾼ ҭṆ ᾼ Ὠиέ ӱȲ ᴷ Ṇ

Ṇ ẓ ẁ –ү ᾼҠᴩἤȲ ὨȲБ ẁϠϚ ⅎ

ᶾ ᾼиέȲṿ Ϣ ẓ ᾼ ӣ ᴕȴ 
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ϡȳ ѝ Abstract 

Northwestern Pacific basin is the most active region for tropical cyclone (TC) 

genesis and occurrence.  There are, on average, 3-4 TCs approaching Taiwan and 

surrounding area.  The heavy rainfall associated with TC is the major reason for the 

natural hazard (e.g. flooding, debris flow, and land sliding) in Taiwan.  On the other 

hand, the rainfall brought by TCs passing through Taiwan is important to the regional 

water resources management, especially for southern Taiwan.  The outlook for 

seasonal TC activities is, therefore, vital for that purpose.  The extended (from 

intraseasonal to interannual time scale) forecast and warning on the probability of TCs 

affecting Taiwan can help government and society to take early action in the 

necessary preparation and hazard reduction. 

Right now the forecast from intraseasonal to seasonal time scale is still a new 

developing area for most of the meteorological operational centers.  The need in 

building a seamless forecast system from weather to climate, the study on the 

predictability beyond weather, and the modulation of large-scale environment change 

(such as intraseasonal oscillations, and ENSO) on the genesis and tracks of TCs all 

these new developments and findings set up the possibility for such forecast 

application direction. The proposed work will follow the progress of the dynamical 

climate forecast system and make assessment of the feasibility and skill of numerical 

prediction of TC activities with lead time from weeks and month toward intraseason 

and beyond season.  Using the TC like vortices detection and tracking scheme and 

the study of predictability of large-scale circulation change in intraseasonal and 

interannual time scale, the project plan to examine the historical forecast from the 

reforecasts of NCEP Global Ensemble Forecast System  (GEFS) and Climate 

Forecast System (CFS) and analyzing the potential on using similar forecast system 

for extended forecast of TC making landfall to Taiwan. 

Using NCEP CFSRR historical ensemble forecast data and apply TC detection 
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and tracking scheme, the CFS forecast system is capable of simulating the contrast in 

NW Pacific TC occurrence frequency between 1997 and 1998. But one should be 

careful about the limitation of the assessment that is based on the prominent ENSO 

event. The potential skill for other years might be reduced and require additional study.  

The MJO and bi-weekly oscillation in the tropics should also provide additional 

guidance for TC activities over NW Pacific.  Nevertheless, the initial evaluation on 

modelɵs MJO simulation shown that there is still plenty of room for improvement.  

For the historical forecast from GEFS V2Ȳusing the forecast TC tracks provided by 

the project, the forecast skill assessment for all typhoons affecting Taiwan (within the 

300km radius from coast) in 1985-2012 period can provide a guidance for early 

warning of typhoon events.  
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Ϛȳ›ṕ ￼ṅשׁ  

ῺדẃȲѿ ϩ ה ȳѣȳủвѿᴟủ ᾼ ᶾ

Б ד╥ ắẞד ֵᾼᾃ  (e.g., Bessafi and Wheeler 2006, Vitart et 

al.2009) ȴ ֯ щ Ṇ Ҡ ⇔ ᾼ ѐ⇔Ȳ Ἤ їᾼṳ‍

ᵑ Ӣ ᾼ ᴯ Ȳᴖ╥ ᴷ Ӣכ ֢֯ Ӣ

ᾼ иӁɎVitart et al. 2009, Belanger et al. 2010, Gall et al. 

2011ɏȴ ṷצ Ὼᾼׁשṅ ὑ ᾼד2008 Nargis Ҡѿ ẁ 2- 3 ᾼ

ӢכҠ ἤ сᾼ ɎFu and Hsu, 2011ɏȲ ᶝ ӣּר

Мїԓ Ṇ Ṇ ɎNCEP Global Ensemble Forecast Systemɏ0- 384

Њ Ἤ∂Ӵᾼ Ӣ

Ṇ ɎCWB TC Tracker, 

http://tafislx2.cwb.gov.tw/Nce

pGens/ɏȲ֯ 2013 ד

Haiyan √ ›

13-16щᾼ Ɏ ṓ  

1 ϯẒ ԝɏȲϷБ דצ

ᾼ ȴЛ Ȳ

ṅ ṷ ᴟủв ᾼ

╥ᵡ ╥Ҭצ

צ ᾼכғ ȲἨ῏ᴴ

ᾼ ᶮ Ϛ

ḔᾼṆ ἤиέȴ 

 

 

1ȸ ѿ NCEP GEFSἬ ᶝ

Ӣ Ṇ Ȳ֯ ד2013 10ѣ 27ѡ 00ZἬ

ᾼ 0-384 Њ иӁ

0-96, 102-192, 198-288, 292-384Њ

ᾼ ȴ 

http://tafislx2.cwb.gov.tw/NcepGens/
http://tafislx2.cwb.gov.tw/NcepGens/
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ӣ ☺М  Мї (European Centre for Medium-Range Weather 

Forecasts, ECMWF) ᾼ 32щṆ Ȳ2008 ◦Єᴫ֯ד2009 ᾼ

ѻ Ӣכ ᾼ Ӣכ ⇔Ҡѿ ẞ 15-21щɎBelanger et al. 2010ɏȲᴖ֯ᴫ

Җыӂ◦ᾼ Ѡ

ȲECMWF32 щṆ ֯

2009 ᾼד2010 1-4

Ѿכғ ҏἬצᾼ

ȲҬצ‍ ю ӑỄМȲᴖѹ

ֵҙ╥ӢỄ ᾼ ᵅ

ɎTsai et al., 2012Ȳ ṓ  2 М

ᾼ 2009 ᾼԝד2010 ῶɏȴ

Л Ϸד Ȳ ӱ ה

Ἤ ᾼ ♄ צ ὑ♄

ᾼ Ȳᵀ֯ ѠᾎϱϷ

צ ṅᾼῈשׁ ȴ      

֯ủ ѐ⇔ᾼ Ѡ ȲECMWFᴞ ד2001 Ở

Ɏtropical stormɏ ᾼủ ϩ ȲẔủ Ṇ ɎAnderson et al., 2007ɏ

Ҕᵶ ◦ ᾼ֝оṆ Ȳ╥ѿ ֥ ה ᴩ 7 ѣᾼ ȲԚצ 41

Ṇ כ Ȳѿᵓ ᴷ Ṇ ᾼЛ ứἤȴѿⅎ ᾼѠᾎ МῺᴿה

ᾼ ᴩ ɎVitart and Stockdale, 2001ɏȲ Ṇ ὑ

ᾼ ȳӂᶁӢכᴯ ȳ ɎAccumulated Cyclone Energy, ACEɏ

♄ ╓ Ȳ֯ ҟ 20 דᾼ ҭ ὨиέȲ דצ Л ᾼᶾ Ѭ Ȳ

ᵑ╥֯ҖЄᴫ◦ɎVitart ei al. 2007Ȳ ṓ 3ɏȴ 

2ȸECMWF 32щṆ ᾼ

Ȳ ᴞ Tsai et al (2012)ȴ 
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 3ȸ ҖЄᴫ◦ ד оɎѿ ᾼד1990-2007 ᴩ

оɏȲּמ Ɫ HURDAT Ȳ ҅ῶ דὑḕה 6ѣ 1ѡ

ỞᾼṆ ӂᶁ ᾼד оȲ ᴥ₣᾿ Ɫ 41Ṇ כ ᾼ

2 Ȳ1990-2007ד Ṇ ӂᶁד оᾼד

Ṇ Ɫ 0.72Ɏẃᴞ Vitartɏ 

 

ȳװѣẞủв ד ὑщ ᾼҠ ἤ ᵅȲẔᵺ ֯ὑ

ѐ⇔ ὑЄ ᴖṕы ȲЄ ᾼῴỞ Ԉ Б ҷȷT ὑ ◦ᴖṕϭы Ȳ

◦ᾼ оṳ ṣױֽ ȴ ╥ԓ ӑẃḂה ᾼ иȴ Ḃ

иᾼ Ȳ Є Ể ȳủвѐ⇔ᾼ иᾼϠ҉צ ȴ 

ủвѐ⇔ᾼ ϫדẃБ צ ᾛᾼׁשṅȲ Ẕצ ᾼ ạצ Ϥᾼ

Ϡ ȴ֢ МїϷ ᴩϠ═ ᾼḂ ȴ ☺М щ Мїᴞ ד2002

Ở ẁᵂ оװủ (sub-seasonal) ₇Ȳ ὑẔ вה ᾬ ȳѬӂ

₣᾿ έ⇔ ד ᾼ ӔȲ֯ Hirons et al. (2013)צ ᾼ ᵫȲẔ MJO

צ⁄ ᾼḂ ȴVitart (2014)╓ҏȸ1.MJOᾼ ϩ(ṓ[ ]) Ҡד2002 ›

15щ Ȳᴟ Ҡד2012 › 25щ ( ѿ MJO bivariate correlation ὑ 0.6

Ɫ )ȲӂᶁϚדҠ Ғ › 1щ П ḔȲѹ֯ MJO♄ ֯ phase2ȳ

phase3ᾼ Ḕ Ὑ ȴ2. MJOᾼ ѿцד ẃ Ὼ ᾓȲ

ה ҏᾼMJOЬ ѹ ⇔ ṷȴ 
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ד ὑ ECMWFȲּר Мї(NCEP) MJOᾼ ᾓ

Wang et al (2013) ᵫ╓ҏҠ › 20щ (ѿ MJO bivariate anomaly correlation 

coefficient ὑ 0.5 Ɫ )ȲἨҠ › 10 щ (ѿ MJO bivariate anomaly 

correlation coefficient ὑ 0.8Ɫ )ȴױҵ NCEP MJOϷצ ECMWF

ᴿᾼ Ȳ ѹ ȴLiu and Wang (2014) ȲNCEP Boreal 

Summer Intraseasonal Oscillation (BSISO)П ϩⱢ 13-14 щ(ѿ bivariate 

[ ] ϩ(Prediction skill )цҠ ⇔(Predictability ) 

 ᴷ ה ὑMJOᾼ ϩȲ╥ ᾼMJO ᵂ Ȳכ ה Ὠ

П ᾼדᴿ ⇔ȴ ϩ ắẞ ᾼѠה ה ȲἬѿ Ӕ ҠḂה Ẕ

ϩȴ Бה ѹⱢϚᶙּר Ȳה ᴷẔ ὑMJOᾼҠ ⇔Ȳ╥

ה Ὠ ᵂ ȲכẒ῏ ᾼדᴿ ⇔ȴҠ ⇔ắῴỞ Ԉ ȲἬѿḂ

ῴỞ ԈҠ ҒẔҠ ⇔ȴ 

 ֽᴶứ о ϩцҠ ⇔ȲϚ ṿӣLin et al (2008) ҏП MJO 

bivariate anomaly correlation coefficientȲеֽהϯȸ 

              

ѿ ϩⱢẂȲa1(t),a2(t)Ɫ ֯ t П RMM1ế RMM2Ȳb1 (t,Ű), b2 (t,Ű)

Ɫ ὑה t › щ̱ ὨПRMM1ếRMM2ȲNⱢ Пה ȴACC(Ű)

Ҡכᵂ╥ ᾼѻ EOF mode ֯Ὲ ϱᾼד … ȲҠ דױ …

ứϚ  ȲẂֽ 0.5Ȳ ›Űщ דױ … ỞЊὑ 0.5Ȳ⁄Ű ᵂ ᾼה

ϩȴ Ҡ ⇔ Ȳ כ ᵛҠȲҠᴞᴩứה ậ█ ứ

ה Ὠ ᵂ ȴ 
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anomaly correlation coefficient ὑ 0.5Ɫ )Ȳ › П MJO ѩȲҠד

⇔ ȴױ ה BSISOᾼ ⇔Ϸ Ȳ MJOϚ צ ᴿᾼ

ȴ 

Kim et al. (2014) ѩ ӭ›NCEP Climate Forecast System version 2 (CFSv2) 

цECMWF Variable Resolution Ensemble Prediction System (VarEPS) W о

Ṇ MJOᾼҠ ⇔(ṓ[ ])ế ϩȴ Ẓ῏ᾼҠ ⇔ 32щ (

ѿbivariate correlation ὑ0.5Ɫ )ȴ ϩѠ ȲVarEPSҠ 27щנ Ȳ

ᴖCFSv2⁄╥Ҡ ›21щ  ( ѿbivariate correlation ὑ0.5Ɫ )ȲẒ῏ד

ѩϯVarEPS Ṿȴ 

Neena et al (2014) ɔ ӣϠ Intraseasonal variability hindcast experiment 

(ISVHE) Мᾼϥ ֥ Ȳה ᴷЛ֝MJO phaseἨMJO ᾼῴỞ ԈϯȲ

ה MJOᾼҠ ⇔╥ᵡắẞ ȴ ẔМҬ3צ ⇔֙) MJO phase2,3֯ה

◦)Ȳצ Ɫ ṾᾼҠ ⇔ȴ4צ secondary MJOᾼҠ֯ה ⇔ѩprimary 

MJOֻȲ  5щҿҢȴפּ

MJO Task Force and Global Atmospheric System Studies(GASS) ֥Ϡ ֵ

ה ὨȲѩ Пה ֯MJO ὑ щ ц  ᾼῶ ȴ ԚצϮ

ȸI. 1991-2010ϡϫדAGCM/CGCM  ( ᴯṓῶ1)̕  II. 

YOTC caseEцcaseF Ẓщhindcast̕  III.  YOTC caseEцcaseF ᴩϡϫщ

hindcastȴ I.ᾼ28 GCMМּ25%פ Ҡ᷿ᴰMJOὧה Ȳѹ ế

ὑMJOצ Ṿᾼ ȴ III. МȲNCARцLLNLᾼה ϩҠ

›20щѿϱ(ѿMJO bivariate anomaly correlation coefficientὑ0.7Ɫ )ȲⱢẔ

М Ṿ (Ẕһ ᴯц ϩṓῶ2)ȴ 

ῶ 1ȸ YOTC Ϛ ᾼ 28 ԓ  ה
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ῶ 2ȸ Ẕ҃ YOTCᾼ ᴯцԓ  ה

 

 

 ᶝ ỗ (MOTC-CWB-100-M-13:W ἤ щ Ἠ

ה ὑủвѐ⇔щ Ṇ ᾼ ϩἨᾬ иέ) דᴟ2005ד1981

ᶝGFS ECHAM5Ẓ CFS֯ה OPGẒ Л֝ ϯȲ Ӣᾼҳ

NCEP R2 иέ Ȳ CLIVAR MJO Working Groupὑ2006ד ᾼ

Ѡᾎ(http://climate.snu.ac.kr/mjo_diagnostics/index.htm)Ȳ(Kim et al., 2009 ; 

Waliser et al., 2009)Ȳ ᴩиέѩ Ȳ ᶝ ֯ה ủȳҍủ ủв

ᾼ ϩȳᾬ БצṆ ἤᾼ ᴷȴҫ ỗ
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(MOTC-CWB-101-M-14: ᶝ щ Ἠ ה ₇П ủв

иέ) ᶝT119 ֯ה ủȳҍủủв цủв

Ԍᾼ Ȳ ᴩϠиέ ᴷȴ 

Ể ד ᾼ ạӭ›Ϡ ד юȲ ה ᾼ ὨϷד Л

ȴNCEP CFSv2 Ể Ȳ › 11-15щ ṿѠ 50%Ȳ

Ѡױ › щ Ғᴖ Ȳ ЛὙ  (Jia et al. 2012)ȴӾ

Kikuchi and Wang (2009)Ҡ ԓ и ϥכ Ể ȲẔМѿ Asia-Pacific 

mode ᾼ ᶾҾ Ȳ ᾼ Ể ᴩ ⇔ ȴ 

ϱ ȳѣȳѿᴟủвѐ⇔ᾼ оȲЛ ╥ἋᴼЄ Ҡ ⇔ᾼѻ

Ṽ Ȳ֝ ṷ оϷ ֢ ◦ ϱ Ӣᾼ ȴMaloney and 

HartmannɎ2000a,bɏᾼׁשṅ╓ҏ MJOᴫ ᴯẞד ὧыӂ◦ Єᴫ◦ᴫ Ȳ

ὑ￼ ᴫ ₣᾿ йᾼ Ȳ ᴫ ᴫҒ ѩ ᾼ ♄

צ ᾼ ȴLi and ZhouɎ2013a,bɏᾼׁשṅḆ ϚḔиᵑ 10-20щ Ể

30-60щ MJOᾼủв ᴫҖыӂ◦ᴫ Єѐ⇔ Ӣכȳ

ᾼ ᴩиέȴ ѻ ủɎ6-11ѣɏᴖṕȲ֣ὧҖ ᾼ MJO

ᾼ Ӣכ Єᾼ−צ Ȳ MJO ὑ ☼♄ ᴯד Ȳ

ᴫҖыӂ◦ᾼủ Ғ Ȳ Ӣכᾼ ӭ ҒȲ֝ MJOЛ֝דᴯϷ

ᾼ ACEצὙ ᾼ ȴᴖ ֣ᴫҖ ᾼ Ể Ȳ ᾼ

⁄ѻ ╥ ᴫҖыӂ◦Л֝כ Ӣכ ᾼ Ȳ ᾼ о ὑЛ֝

Ể ᾼכᴯἬᶮד ⇔ ACEϷצ ᾼ ȴ ṷủв  ד

ᴯᾼ Ȳ ϠӢכᴯ ҵȲϷ ϚḔ Ẕ ἤɎֽҖ Ἠᴫᴩɏ

Ẕ ᾼᴯ ȴ 
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 4ȸ ֯ MJOЛ֝דᴯᾼ 850mb☼ ȳ ᾌ∟ᾼ 850mb ⇔ ӂɎ ҿɏȲ

500mb☼ ȳ ᾌ∟ᾼ 500mb₣᾿ ⇔ ӂɎ МɏȲ 200mb☼ ȳ ᾌ∟

ᾼ 200mb ӂɎ Ңɏ ᾼ֥כ ȴҬצ 95% t ứᾼ ὨИѿᴥ

ᵧ Ȳ ҿᾼ ᴥ Ɫ Ӣכᴯ ȴɎ ᴞ Li and Zhou, 2013aɏ 

ҵȲChen and Sui (2010) цױ Ching et al. (2010)МϷצ ᾼѝ ֫

♄ ENSO, MJOц Ể ᾼ …Ȳ ᶺ ᾼиέׁשṅ Ȳ ϫ

ד Ɏ2000דᴟ2009ד ủХѣᴟϟѣ)МȲ щ ѐ⇔ (TC)Ȳ

ѿẔМ 165 כ ᾼ (TCd) 314 ӑ כ ᾼ

(TCn) Ɫ Ȳ Єѐ⇔￼ (Ҕ╗ MJO ENSOᾼủвцד ѐ⇔

ᵅ ȳn=1ᾼṚ ЂѩᾌɎEquatorial Rossby Wave, ERɏ) Ӣכ

(tropical cyclone genesis, TCG)П ᾼ …ȴ 
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ѩ TCd TCn֯ᵅ ⇔(ѿ 30щ ӂᶁ҅ῶ) Ɫ 10ᴟ 20

щᾼ ERᾌ◕ ⇔П ᾼ …Ɏ ṓ 5ɏȲ צ 109 TCd Ӣὑᵅ

ER ⇔ꞋⱢӔ ᾼצᵓ￼ Ȳᴾԓ TCdּפ 2/3ȴ Ӣὑᵅ ER ⇔Ꞌ

ⱢӔ ￼ ᾼ TCnצ 110 ȲP ԓ TCnּפ 1/3ȴTCӢכ (TCd /[TCd+ TCn])

֯ᵅ ERꞋⱢӔ Ҡ 50%Ȳ ӱ ￼ ᾼᵅ Ἠᾌ

ᵡ כ TCȴ 

5ȸTCd(a) TCn(b)֯ ERᾌ◕ ⇔( ) 30щ ӂᶁ ⇔( )

П Ӂ Ȳ ᴯⱢ 10-6ḕּהȴẃᴞ Suiȴ 

 

ᵅ Ҡ ϚḔắẞֽ ⁮Ѡ ɎENSOɏד оᾼ Ȳ

ֽὨ TCd TCnѿ ȳӔד דȳᵐד MJO ☼♄ ȳЛ♄ ᴯד ֢

֥Ȳṳѿ 100щ о Ὠ ᴩ ȴᶺ Л ד֯ оȳMJOדᴯ

Ἠ ֥Ẓ Ȳ̓͂ (TCd+TCn)╥Є Л ᾼ(ḕ 100щᾼ Ɫ 30-35 )ȴ

ד оἨ MJO ẁצᵓ Ȳ Ḇֵצ כ TCdȴ ד֥

оế MJOדᴯȲ Ὠ ӱҬ Ϛצ ᵅ ⱢӔ ᵛҠ с TCӢכ

ȴ ֽὨ ER ⇔ Ϥᴕ Ȳʌ Л ד оἨ MJOד ȲᴯERӔ( )

⇔ ϚḔ ( ᵅ)TCӢכ Ȳ ֪ױᶺ ϚḔ ER ᴩ֥כи
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έȲ Ὠ ӱЛ TCdἨ TCnȲERᾼᾌ Ɫ 6000-7000еṭ (ᾌ 6ᴟ 7)ȲӔ ER 

⇔М֥כᾼ TCd ὨɎ 6ɏ ӱẔ ὑ ☼ ֥ȳẓצ ᵅ ֥ȳ

ȳ₣᾿ Ɫ Ϛ ᾼ ER ה ⇔вȷᴖ ER ⇔М֥כᾼ 

TCd ⁄ ὑч ה ☼ᴫ ᾼ⁮ ȲER Ӑṝᵧ ֥ ∟ ⇔ ȳ

Ὼ ἤ ȷ֥כᾼ TCn ⁄ẓצ Лᵓ ═ ᾼ ȴ 

6 ȸӦ ERӔ ⇔П TCd֥כᾼ ER Ȳ Ɫ Мїȴ(a)Ɫכ֥ OLR

(ᴥ ȲW/m2)ȳERᾌ◕П OLR ӂ( Ȳ Ɫ 2 W/m2)ц 850ᴍ

ἂ ( Ȳm/s)Ȳע Њὑ 0.3П ȴ(b)Ɫ ERᾌ◕ 850ᴍἂ

⇔(ᴥ Ȳ ᴯⱢ s-1)Ȳ ᴥ Ɫ 850ᴍἂ Ȳ Ɫ 1x10-7 s-1

П Ȳ Ɫ 1x10-7 s-1П ֥ Ȳ☼ ῶӱ 850ᴍἂП ȴ(c)

МїἬ֯כ֥ ⇔ ₣᾿ П ⇔ (ᴥ ) ( Ȳ ῶ

ӱ ֥Ȳ Ɫ 3x10-7 s-1)ȴ ẃᴞ Suiȴ 
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ENSO Ӑṝ ᴫҖыӂ◦

♄ ϷצὙ ᾼ  (Chan 

2000, Saunders et al. 2000, Chia and 

Ropelewski 2002, ṓ  7 )Ȳ֯ủ

ẞד о ѐ⇔Ѡ Ȳ

ᵡҠѿ╥ה Єѐ⇔

Ӣכ иᵉᾼ Ȳ

ὑ ᴖṕṼה ד╥ ᾼᴕ

ȲяẔ֯ᴫҖыӂ◦ᾼ ⇔ϭᴿѾ

Є ὧыӂ◦ ҖЄᴫ◦ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 7ȸ ᴫҖыӂ◦ ֯ч ד

Ɏϱ ɏ Ɏϯד ɏӂᶁ

Ӣ ᾼ֥כ Ȳѿ IBTrACS

Ɫ ᾼ ȴ 
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ϡȳׁשṅѠᾎ 

ү ᴯ ὧṸủ вȲᵛṿ╥ щ ṶԈɎֽ ɏ оϷ ╥ ắ

ẞҔ╗ ENSOɎủ ᴟד оɏȳ30-60 щ Ἠủв ɎIntraseasonal 

Oscillation, ISOɏȳᴫыӂ◦ ủ Ɏ10-25щɏȳ ếᴫ⁮ ☼ ֵ

ѐ⇔ᾼщ Ṇ ȴ ṷҠ ᾼ ӻФᵂӣỆ Ҡѿ ẁ

​ṶԈᾼ╓іȲᵀ╥Ϸᴴ ֵ╚ ȴ 

ѝ ֫ ҵȲϷиέӭ› ȳװѣȳủвᴟủ

ѐ⇔ ṅשׁ ᾓȲṳ ҏ ӣ ◕ вҵד שׁ ȴᴖ ᴷ

ᾼ ȲиⱢẒ ◕Ȳ Ϛ ◕ⱢѿԒ ӣּר МїɎNCEPɏד

ҭṆ Ṇ ὨȲ ѿⅎ ᴿ ᴩ ὨȲ

Ṇ ὑ ѣȳủвᴟủװ֯ ѐ⇔ ᾼ♄ ᶮȲẃϠ

ҭṆ Ṇ ᾼЛ ứἤ Ṇ ӂᶁᾼῶ Ȳ ϡ ◕⁄ ϚḔ ὑ

ҭ Мᾼ Ȳ – Ȳṳ ậ

ᾼᶾ иẃ ᴷȲᴖ∟ԛ ᴷѠᾎ ӣ֯ ᾼѐ⇔ϱȲ ⁄ ӣ

רּ NOAA ESRL/PSD ϡ҅ᾼԓ Ṇ Ṇ ɎGEFSɏ ѿц

Ṇ ԛиέ ԛ ɎCFSRRɏ ȲѿẔ ҭ ᾼ ὨȲѿ֝ ᾼⅎ

ᴿ ᴩ ὨȲ ♄ ѩ ȲṳếЄѐ

⇔￼ ủв ד ἤ Ҡ ⇔иέׁשṅȲ ᾼ ȳװѣȳ

ủвᴟủ ᴷӑẃ ᶝ֯ Ѡ Ҡ ᾼ ȴ ∟ ֥ϱ ҵ

ҭṆ Ṇ ᾼῶ Ὠ ᴷѠᾎȲ ᾼ ȳװѣȳủвᴟủ

ᴷӑẃ ᶝ֯ Ѡ Ҡ ᾼ ȴׁ֯שṅѠᾎ ὙϱȲӐ М ᵫ⁄

ὑϱ ᴷ Ȳ Ϛ ṅѠᾎПЮשׁ◕ ȴ 

֯ ṅṿӣשׁ ѠᾎѠ Ȳиԝֽϯȸ 
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(1) Ӑ ҟ иȲ ṿӣ  International Best Track 

Archive for Climate Stewardship (IBTrACS, Knapp et al.,2010) ȴIBTrACS╥Ϛ

֥ Л֝ ᵂ МїἬ ẁᾼ ᾼ Ȳ Ϡѿѷꜜ

ỪѠ ᵂ МїⱢ ҵȲϷ֝ ẁ в ᵑ МїἬ ᵉ

ᾼ Ȳ צ֯ ֵМїᾼᴫҖыӂ◦ ᴖṕȲ ᵑ ȴװױ

Ἤṿӣᾼ ᾪӐⱢ ἬḆד2013 ᾼ v03r05ᾪӐȲ  ⇔ᴟ Ɫד2012

ѦȲ 8Ɫ צἬד1979-2007 IBTrACS ᾼ Ȳᴫыӂ◦(WP)

ᾼ Ȳὧᴫ֣ѿ 100˦ Eᴟ 180˦ EȲ⁮Җ֣ӦṚ ѿҖⱢ ȴ 

 8ȸ 1979-2007דἬצ IBTrACS ᾼ и ȴe(Kapp et al. 2010) 

 (2) ֯ ᴴ ​ иȲ ṿӣ ​ ɎTropical Rainfall 

Measuring Mission, TRMMɏἬᴷ ᾼ έ⇔ ​ ȲѬӂ έ⇔ӼⱢ 

0.25ęĬ0.25ę Ȳ έ⇔⁄╥ḕϮЊ Ϛ Ȳ ֯⁮Җ 50° Ȳᵀ╥

ᾼ  ⇔ Ɫ ȲҬ ד1997 11ѣṤЭȲԚϫ ד ȲЛ Ȳ

Ϸצ ȲῈ ϱᾼ Ɫᶙ ȴӦὑ TRMM ֯ ​ᴷ Ѡ

ӑӇ Ȳ ֮ и ѿṼ ֥ү ֢֮ Ɏᵶᴞ ​ ɏἬиέ

ᾼ έ⇔ о ​ᴷ иᵉ Ɏ  2012ɏ ᵗȳѩ ȴ 

ה (3) Пᵒ ȸӦὑ ắẞה έ⇔ Ȳ ᾎ Ӣế ֝ד

П ѿц Ȳ֪ Ӈױ ṿӣⅎ ᾼѠהẃḟứ Мᾼה Ȳ
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ӣ Vitart and Stockdale(2001) Ἤ ᾼѠᾎ ᴩ ה

ȴϷ ╥Ԓ Мה ϱצ їᾼᵅ Ṇ Ȳ ∟ ᾼṆ

ḟứ ᾼ ӢỄҭȴ ϚḔ ᾼ╥Ȳ ṿӣЛ֝ ȳЛה

֝ έ⇔ἨЛ֝ Ӣכ Ȳ Ԉ╥ᵡ ֪

Ь ѿᴫҖыӂ◦ᾼ ủ ♄ ╓ Ɫѻ ȲϷ֝

ᾼ ᴩ ɎCalibrationɏἨ оɎNormalizationɏȴҫҵ֯

Ѡ Ȳ ҟ Tsai et al. (2012) ֯ ☺МїṆ Ȳ ӣṆ ӂᶁ

ᾼѠᾎɎ ṓ 9ɏ ה ᾼ ϩȲ ֯ᵒ

Ԉϱᾼ Ὲ ἤ ҠѿὍ ȲT ╥ ϱЬ╥ѿḟứἤ ᾼṔ⇔

ὨȲ∟ ѿ ᾼṔ⇔ҏ Ȳṳ ѩ Ẕ ȴ 

 

 9ȸ Ṇ ӂᶁ Ѡהᾼ ӱ ȴ(Tsai et al. 2012) 

 (4) ֯ ה иȲ Ԓ╥ ӣּר  NCEP/CFSRR  (Climate 

Forecast System Global Reanalysis and Seasonal Reforecast projectȲ CFSRRȲ

Saha et al. 2010) Ἤ ẁᾼ ȴCFSRR Ḇ ϠЄ (GSI; Gridded Statistical 

Interpolation Scheme)ȳ ◦(GODAS; Global Ocean Data Assimilation System)ȳ

ῶ(GLDAS; Global Land Data Assimiation System) ֝оṆ Ȳṳ ֥ GFSЄ

ϩ ếᾬה ᾼḂ ế ᾪᾼ ◦ GFDL MOM4; Ѭӂ)ה έ⇔: 

 

 

Ensemble Storm Track 

Best-Track 

D
en

d
 

D
form

 
D

sh

ort
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0.25° at equatorial 10 degree zone, 0.5° in global; ₣᾿ έ⇔: 40L)ế ῶ

ȴ CFSRR(Noah Land model)ה ҏᾼ έ⇔ᾼиέế  ₇ [ԛи

έ:T382(~35km)L64;ԛ :T126L64; ḕѡ 4  ;18Z; : 24 ,12 ,6 ,0 :װ

9-month hindcasts initiated every 5th day]Ȳ ṓ  10 ]ȲCFSRRᾼṆ ҭ

╥ иέ ѣẞủ Ѡ ᾼѻ ẃ ȴ 

 

 

 10ȸ NCEP CFSRR ἤᾼ ӱ ȴ(Saha et al. 2010) 

(5) ֯Є ה иȲ ӣּר NOAA ESRL/PSD 

GEFS Reforecast Version 2 ᾼ ҭ Ɏ Hamill et al. 2013Ȳ

http://www.esrl.noaa.gov/psd/forecasts/reforecast2/ɏȲNOAA ESRL/PSD ϡ҅ᾼԓ

Ṇ Ṇ ɎGEFSɏ Ȳ╥ ӣỆứᾼ ᾪד2012 NCEP GEFSἬ ᴩᾼ
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щ ҭ ᾼЄ₤ Ȳ ϡ҅ GEFSҔᵶ ד1984 12ѣᴟЭȲḕщѿ

00ZῴỞ ԈἬ ᴩᾼҔᵶ 11 Ṇ כ ᾼԓ ȲGEFS ҭ ᾼѬӂ

έ⇔Ɫ T254Ɏּפ 50еṭɏᴟ 8щȲ ∟ ᴟ T190Ɏּפ 70еṭɏ ᴩ 8-16

щᾼ Ȳ֝דᾼ Ṇ Ϸ ═ ḕѡḆ ȴ 

ṷ  ҭ Єᾼֻ ֯ὑҠѿḆй ֮ ṳ Ӕ ҟᾼ

Ȳ с ᶾ ȴБצᾼῴḔׁשṅ ӱȲ ὑ ​ṶԈ ᾼ ᵗ

ᵑ ȴ ᾼ ἤӔֻҠѿ Ṝ Ғ CFSRR֯ 8-16щᾼ

Ѡ ᾼ‭ Ɏ 11ɏȴ 

 11ȸ ERSL/PSD GEFS ҭ ᾼ TC иέȴ(Hamill et al. 2013) 

NOAA NCEP ṷ Ϛ҅ᾼ CFSRR GEFSиέ ҭ

ȳ ᶾПדּ צ Є ȴ᷾Ϥ CFSRRԛиέ ԛ ѿц

GEFSԛ ₇֯ᴫҖыӂ◦ ȳủв ᾼṆ ἤ иέṳ ѿ

Ӕᶾ ȲҠѿ ẁϠ CWB в ꜜ ᴩ ֥ᵂᾼ€ ȴ 
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Ϯȳԓ ה ӣὑ ᾼ ᾓцѝ ֫  

3.1 иέ ᾼ ᾓцѝ ן ֫  

ӭ›ֵ ὑ ᾼׁשṅ ѝȲѻ ҠѿиכẒ ȲϚ ╥

щ Ɏ ɏ ᾼ ᾼ ὨɎֽ Powell and Aberson 2001ɏȲ

⇔ ἤ ᴩиέȲ Ὑ ◕ ϩȷҫϚ

╥ѿ ᾼ Ȳ ᾼ ӭ Ὲ иᵉֽᴶắẞ ╓ ᾼ

Ɏֽ Klotzbach 2011, Zhang et al. 2012ɏȲӦὑ ╓ Ɏֽ

ɏҠѿӣ Ἠ ϩ ה ᴩủ ᴟד ѐ⇔ᾼ ȲϷ  צ

╓іᾼҠ ӣȴᴖᴟὑ Ἤ ᾃᾼ ᴟѣủ ѐ⇔ᾼ Ȳ

ѻ Ԓ֯›ṕנ╥ ￼ṅשׁ М ц ElsberryȳTsaiȳѿц Vitart ϢᾼЏᵂⱢ

ѻȲד ᴖṕȲׁשṅ ѝ юȲᴖѹϷӑӇ Ғѿ ȴ 

ѿּר ֯ 1976-2000 Єᴫ◦ ᾼ ⇔ ἤἬ ᾼ

иέⱢẂɎPowell and Aberson 2001ɏȲֽὨѿ Ɫ ȲҠѿ

֯ Ԓ Ғ  Ȳ ᴯ ᾼ Ϸ ПҒЄɎֽ 12ɏȴẔМצ 

 

 12ȸTC ᴯ Ԓ ᾼ оȴ(Powell and Aberson, 2001) 
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Ϛṷ Ɏֽ Belle 1976, Floyd 1999, Elena 1985, Earl 1998ɏ֯ 24

Њ вᾼ ᴯ Ҡ 500еṭȲᴖ֯ Ѡ Ȳ ᾼ

ֵҙ╥ › ᾼ ȴ ӂᶁᾼ ᴯ ᴖṕȲ ҿ֣צ ᾼ

Ɏ 13ɏȲᴖѹ Ԓ Ғ ᴖҒ ȴᴟὑ › ᾼ ἤѻ ╥

30 Њ вᾼ ȴ ṷ ᾼ иέȲҠѿצṆ ֮Ϡ ҟ

Ѡ ᾼ ȲᴖẔ ẃ Ϸ ה ᾼ ☼ ἤצ ȴ 

 

 13ȸTC ד Ỵᴯ ֯Л֝ Ԓ Ɏa: 0-18, b: 

19-30, c: 31-54, d:55-72Њ ɏᾼиᵉȴ(Powell and Aberson, 2001) 
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Л Ӧὑ ṳ‍ ṅᾼѻשׁ Ȳ֯ױЛֵ

Ȳᵀ╥Л Лᾃ ​ ᾼҠ Ȳ ᵑ╥֮ᶮᵂӣ

Ὑ ᾼү ֮ Ѭиᵉȴ 

֯ ╓ Ѡ Ȳ ᾼ֥כ ֫ иέȲ╥∟

ӣᾼѻ ╓іȲӦὑẔ ᾼӐ Ȳֵҙ╥ ӣ֯ủ ᴟד

ѐ⇔ᾼ Ȳ ṷ ╓ Ӑṝᾼ  Ɏ ϩἨ ɏȲ ϚḔ

♄ иᵉ ἤȴ иέᾼӭ ứ֯ ȲϷ ҠѿҒѿ ӣȲᴖ

ԓ ֯╥⁄ᾼṔᴥה ╓ ᾼ ȴ 

♄ ᾼ ╓ ПϚ╥ ⁮Ѡ (ENSO)Ȳ֯

ENSOṶԈ ὑЛ֝דᴯἨᶮ Ȳ Єѐ⇔ ☼ ￼ ᾼḂ ȲἏἏ

♄ צ ᾼ ȲẂֽ EP El Nino, CP El Nino ѿц La Nina Ӣ

Ȳиᵑ Єᴫ◦ᾼ Ӣװ ЛϚצ ᾼ Ɏ 14Ȳ ᴞ Kim 

et al. 2009ɏȴ Єᴫ◦ᴖṕȲҫϚ ᾼ ╓ ╥Єᴫ◦ ֣ ɎAtlantic  

 

 14ȸ ыӂ◦ ӂɎҿ ɏ Ӣ ᾼЄᴫ◦

⇔ɎҢ ɏ (Kim et al. 2009) 
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Meridional ModeɏȲ֯ẔӔדᴯ Ȳ й Ԉ ᵓὑצ Ӣכ

Ɏ 15Ȳ ᴞ Kossin and Vimont 2007ɏȴױҵȲVecchi et al. ⁄ѿЄ 

 

 15ȸ Єᴫ◦ ֣ ֯Ӕȳ ᴯɎד ҿȳҢ ɏᾼ֥כ₤ Ȳᴥ Ɫ

ӂȳ Ɫ й ӂȳ Ɫ  (Kossin and Vimont 2007) 

ᴫ◦ד ῶ ⇔ ӂɎד ὑ ӂᶁɏᾼ Ȳ ҖЄᴫ

◦ ӭᾼד ҅ד оɎ 16Ȳ ᴞ Vecchi et al. 2008ɏȲἨꜙᴟ

Ἃᴼᴟӑẃ ᾼ ᴷṼ Ȳ ֯ ϱṳḥצШ −ֻᾼ Ὑȴ 

 

 16ȸ Єᴫ◦ד ӂ ♄ ╓ ᾼ … (Vecchi et al 2008) 
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Єᴫ◦ ♄ צ ᾼ╓ צ ᾼ ד ɎQBOɏȲ

ᵀ╥ Carmago and Sobel Ẕד ἤ֯ ∟҅ד1990 Ở ҷɎ 17Ȳ

Carmago and Sobel, 2010ɏȲ Ằ ϱ …Ἤ ᾼ ὨҠ ҅ד

ᾼ￼ Є Ḃ ᴖצἬ оȲ֯ ӣϱӇ ЊїȴױҵȲ כ֥ …Ҭ╥ӂ

ᶁᾼ ἤȲӑӇ֯ḕװṶԈ ӂᶁᾭ ◦ᴿȴẂֽȲ2013Єᴫד ủ

֪ⱢṚ ὧыӂ◦ צ ӂȳ֝ Єᴫ◦ѻ Ӣכ ᾼ Ϸ Ȳ

ᴖ Єᴫ◦ ♄ ╥ Ɫ♄ ᾼϚדȲЛ Ṷ ϱ⁯╥ד Ḛ Ȳṿ

ѾἬצ ᵂ Мїᾼ ◦Єᴫד2013 ủ ╥ҷ ȴ 

 

 17ȸ Єᴫ◦Л֝ ♄ ╓ QBO ד … ᾼ  

(Carmago and Sobel 2010) 

רּ ᾼ ҭ иέẔѻ Ӣכ иᵉȲϷҠѿ Ϛ

Ḕ иӦЛ֮֝ ᾼ Ӣכᴯ ∟ ἤȲBrettschneider (2008) 

1900ᴟ ᾼכҖЄᴫ◦Ӣ֯צἬד2006 ҒѿиέȲҠѿ֯ Ӣכ

∟ ẁẔ֯ ứ ᾼ Ɏ 18ɏȴ֯Ѡᾎϱ╥Ḇ

Ẕẕ₤Ӣכ ȲϷ Ҡѿ Ӣכ Ȳṿӭ ḆὙ ȴDailey 
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 18ȸ гṔᶮ ∟Ҡ רּ ᾼ иӁ  

(Brettschneider 2008) 

et al. (2009) Ḇẓ ѿҖЄᴫ◦ ӂⱢ ԈȲ Л֝ Ӣכ

רּ ᾼ иᵉɎ 19ɏȴ 

 

 

 

 

 

 

 

 

 

 19ȸ Ӣכ∟Ҡ רּ

ᾼ иӁ ȴ МҒ ᾼ Ɫ

רּ ᾼ Ӣכᴯ Ȳ ϱẞ

ϯ A, B, C  иᵑⱢԓ ◦ԌȳЄᴫד

ȳmד ᾼד ᴷ ( ᴞDailey 

et al. 2009) 
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֯ ᴫҖыӂ◦ᾼ ♄ ᾼ ╓ Ѡ Ȳ ⁮Ѡ

(ENSO)ϷϚ ‍ Ȳ ֯ Ӣכ ӭᾼד о ENSO╓

ᾼד ἤṳЛ Ȳᵀ╥ ᾼῈ иᵉצὙ ᾼ ɎChan 1985, 

Chan 2000, Wang and Chan 2002, Wu et al. 2004, Carmago et al. 2005, etc.ɏȲᴖḆ

ϚḔ и ENSOṶԈ ὑЛ֝דᴯἨᶮ ᾼ ῺׁשṅɎChan and Tam 2010, Kim 

et al. 2011, Hong et al. 2011, Zhang et al., 2012, Wang et al. 2013ɏȲϷᾼ CP 

El Nino EP El Nino ᴫҖыӂ◦ ♄ ᾼ ṳЛ֝דɎ 20ɏ Ȳᴖѹ

֯ ủМЛ֝ Ɏ ȳּוủɏᾼ ᵂӣϷЛ֝דȴ Ϡϱ  

 

 20ȸ(a) EP El Nino, (b) CP El Nino  (c) La Nina ȲҖыӂ◦

Ӣ ӂ֥כӂᶁ (Kim et al 2011) 
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ᴫҖыӂ◦ ♄ ἤ оᾼиέҵȲϷצ ὧṸ ἤҒ

ѿиέᾼׁשṅɎWu et al. 2004, Feduyasu et al., 2006, Zhang et al. 2012ɏȲ ӭ›

ֵҙׁשṅἬ ậᾼ ѩϚ ứ ᾼ–ү ЄȲЛ ṅиέѠשׁ֯

ᾎϱ ȲRẂֽWu et al. ѿ М ɎArea 2ɏ Ɫӭ Ȳ 1961-2000

ד ủוּ Nino 3.4 ӂ М ӭצ−ֻᾼ …Ɏ 21ɏȲ֯  La 

Nina ד ֵȲᴖ֯ El Nino ד юȲṳ ӂᾼЄЊϷכѩẂȴẔ

ᾼ Ҡѿӣ Ӣכᴯ 500ᴍἂ ᾼᴯ ᴼ Ὲ о ȴ 

 

 21ȸּוủɎSONɏ М ӭ Nino 3.4 ӂ ᾼ Ӂ ἤ

֫  ( ᴞWu et al 2004)ȴ 

Hong et al. (2011) ϚḔ Л֝ᶮ ᾼ ṶԈɎCP El Nino  EP El 

Ninoɏ ᴫҖыӂ◦ ѿц ᾼ Ȳ Ẓ῏ѻ ᾼ ᵑ╥ּ֯ו

ủɎSON, ủ ɏȲ Ẕ ᾼ ЛЄȲᵀ╥Ӧὑ ᴫҖы

ӂ◦ ᶝ ᾼ Ȳ Ẓכ ṶԈ ᾼ ₉ ☼ȳ

ᴯ ᾼ ☼ Ṇצ ἤᾼ Ȳṿ ֯ CP El Nino ủ֣Җוּ ᾼ

ѩ EP El NinoḆ ᴫȲḆ ῺὧṸᾼ Ỵ ᴖṿ ү ⁮ᾼ

ӭ ֵɎ 22ɏȴᵀ╥ ᾃ ֯ ủɎJJA, ủ› ɏ ᾼ ṳЛὙ

ȴЛ ֯ Zhang et al. (2012) ᾼиέМȲẒ ṶԈ ᴫҖыӂ◦ ủ 
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 22ȸ ủɎJJAɏ ủɎSONɏEPוּ CP El Nino ᾼᴫҖыӂ◦

Ӣ ᾼӂᶁ֥כиӁ ( ᴞ Hong et al 2011)ȴ 

♄ ᾼ ṳЛ֝דȲҠ ᾼ ֪╥ EP CP El NinoṶԈדԌ ȳ

ủ ứ Ɏѿ SOἨ SON҅ῶ ủ ɏѿц ẃ ɎJTWC

JMAɏᾼ Ἤ Ȳכ Ϸ ὙϠҫϚ Ѡ ṅϱᾼᵺשׁ Ȳиέ

ὨἏἏ ᾼ ԈצϚứᾼ ⇔ȲӇ Њї Ὑȴ 

Ϛ ѿϱᾼ ẞủв ѐ⇔ᾼ ṅȲשׁ ֵᾼד ἤׁש

ṅ╥ ӣ MJO ủв Ӣכᴯ ￼ ☼ᾼ Ἤ ᾼ ȴӦὑ

ủв ᾼ Ҡ ⇔ ὑ ᴖṕה ╥‍ ᵺ ᾼ ȲϷ ѽ ϚḔ

ӣẞ ᾼ ὨȴЛכ ȲӦ Ἤиέᾼ Ὠ ╥Ҡѿ Ɫ

Ҡ ᾼ ╓іȲ֯ ẞủвѐ⇔ᾼҠ ⇔ в Ҡӣᾼ ὨȴԒ›ѿ

цMaloney and HartmannɎ2000a,bɏᾼׁשṅ╓ҏ MJOᴫ ᴯẞד ὧыӂ

◦ Єᴫ◦ᴫ Ȳ ὑ￼ ᴫ ₣᾿ йᾼ Ȳ ᴫ ᴫҒ

ѩ ᾼ ♄ צ ᾼ ȴLi and ZhouɎ2013a,bɏᾼׁשṅḆ ϚḔи

ᵑ 10-20щ Ể 30-60щ MJOᾼủв ᴫҖыӂ◦ᴫ Єѐ⇔
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Ӣכȳ ᾼ ᴩиέȴẂֽᵛṿ֯ MJO╓ ֯ 3ᴟ 6

ᴯד ֯ᴫҖыӂ◦Ӣכᾼ юȲ ╥Ҡѿ Л֝דᴯӢכ

ᴯ ҒѿиέȲד ᴖṕȲ֯ 1ᴟ ᴯד2 Ȳ М ᾼ ֵȲᴖ֯

5ᴟ ᴯד6 ⁄ юȷ √ ᾼ Ȳ⁄╥֯ MJO╓ 7ᴟ ד8

ᴯ ֵȲ 3ᴟ ᴯד6 ╥ юɎ 23ɏȴ 

 

 23ȸ֯ MJO╓ ὑЛ֝דᴯ ȲᴫҖыӂ◦ᾼ Ӣכȳ ᴯ  

( ᴞ Li and Zhou, 2013b)ȴ 

MJOѿцẔ Ӣכȳ ᾼ Ȳ ֯ Ṇ

Мᾼῶ ϩ ᴷᾼׁשṅѻ ╥ Vitart (2009) Ἤ ῶᾼЏᵂȲ ӣ ECMWF 

46щᾼṆ ҭ ɎhindcastɏȲᾼ Ҡѿ֯ ϩ ẞכМה Ἤᵧ

ᾼ MJO ἤᾼ ȴ ᵑ╥ ☺ Җּ֮ר

MJO╓ ὑЛ֝דᴯ ᾼ Ȳ֯ ЛצМҠѿה ᾼ Ɏ 24ɏȴ

Ϸ֪ױȲ֯ MJO צ 20щ ᶾ ϩᾼ ECMWFᾼṆ 46щѣᴟủв

Ȳ ẓ ủв ѐ⇔ᾼ ȴ 
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 24ȸ֯ MJO╓ ὑЛ֝דᴯ (2+3, 4+5, 6+7, 8+1) ȲҖҙ 8ᴟ 10ѣ

Ӣ ⇔ ӂȲ ӂ ד╥ 1989-2008 ᾼ  ( ᴞ

Vitart 2009)ȴ 

3.2 ​Ҡ ⇔ѝ ן иέ 

֯ ​ Ҡ ṅѠשׁ⇔ Ȳֵ ᾼ ҟѝ Ϸ╥ М֯ ᾼ

ứ ​ ᶾ ᾼ ᴷȲѿцᴴ ​иᵉᾼ Ἐ ₤ᾼ∂ӴȲ ᵑ

╥ ὑắẞ֮ᶮ Ὑ ᾼ–ү ​ ᴖṕȴӦὑ ṷ ᴴ

Ѭᾼứ ​ ᶾ ᴷֵҙ ֯ ᾼ ȲKẂֽWuɎ2013ɏ 2009

ד Ἦᵌ Ἤ ẃᾼ Ѭ Ἤ ᾼד ȲЛ ṷ иέ צ

Ẕ ἤȲT ╥ ֯ ӣԓ ὑ–үה ᴟủ ᾼ

ӣᾼЏᵂ Ἤצ ȴ֯ ᴟủ ѐ⇔ᾼ ​ Ҡ

⇔ȲẔ ᾿ ѻ Ҭắẞ ӭ ᾼ ⇔Ἤ Ȳᴖ ὑ

ᴟủ ѐ⇔ᾼ Ӣכȳ ắЄѐ⇔ Ἠ ╓ ᴷБ֯

›Ϛ ᾼѝ ֫ МצϚṷ Ӑᾼ Ὑȴ 
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ᵛṿ╥ ᾼ ứ ​ ᴷȲ ᾼ֪ ╥ Ɏᵶ

ᴩѠ֣ȳ ⇔ Мїᴯ ɏᾼ ϩȲ ᵑ╥ắẞ֮ᶮ Ὑ ᾼ–ү

​ȴ֯ ҟ דּ Ṯḳׁשṅ ȲБצ ᶝі ᾼɦ – ᴴ

​ ᶾ П ṅɧȲ֯שׁ щ Ɏ2011ɏᾼ ѝ דּ ᾼ Ὠכ

ᵫצἬ Ὑȴ֯ ​Ѡ Ȳ∂Ӵ ​ Ȳṳה ӣ֮ ​

Ḃ ​ ╥ה ѻ ᾼЏ ȴWLee et al. (2013) ― ​

ה ϚḔṼ ￼ ☼ ᴩ ӔɎиⱢ֣ᴫᴩȳ֣Җᴩȳ ὧ

Җủ Ԛᴴ₤ɏȲ ֣ᴫᴩ ὧҖủ Ԛᴴ₤Ἤ ẃᾼ ​ ᶾ

иֵ Ὑצ ᾼḂ ȴᴖ ​ Ἤה ᾼ ​ Мїᴯ

иӁП ӂᶁȲ ӣ 1991דᴟ МҶד2008 ᶝἬצ  П 287

ᴞ ​ Ȳ 25 ӱ Мїὑ 21ïNẞ 27ïN, 119ïEẞ 123ïE Ȳḕ 1

ïx1ïПӂᶁ ​иӁȲ иӁ ҠѿḆ ᾼכẞ – ֢֮Ҡ П ​

ȴ 

 

 

 

 

 

 25ȸӦ 1991ᴟ ד2008 287

​ Ἤ М

їᴯὑ 21ïNẞ 27ïN, 119ïEẞ

123ïE Ȳḕ 1ïx1ïПӂᶁ ​

иӁȴ​ Пѐ ( ᴯⱢ ᴏ) 

( ᴞ 2011)ȴ 
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Ϡϱצ ​ Ȳ∟ה ​ ᾼ ϭ֫ẞ

Ɏᵶ ᴩѠ֣ȳ ⇔ Мїᴯ ɏᾼ ϩ ֮ᶮᾼᵂӣȲᵀ ṷӭ›

ᴟủ ᴖṕȲϭ╥ Ҡ ⇔ ᾼӭ Ȳ ‍Ҡѿ Ὑ ṷ ╥

ắẞ MJOȳENSO Єѐ⇔ ᵂӣᴖצҠ ᾼ ȴ֯ ᾼ Ѭ

ứ Ѡ ȲElsberry (2002) ​ ᶾ Ḃ Ἤ Ȳ ҏ

ȳ ה ȳ Ṇ ֢Ѡ ᾼЏᵂ ֥ᵂ ȲϷ ᴕȴ 

3.3ֽᴶ ӣ вҵׁש ӐЁ ₇в ᾼכᾎ 

ӣצ ϩ ᾼԓ ה ᴩ–ү ᾼ ᴟủ ȲꜙᴟἋ

ᴼᴟᴴ ​ ╥Ӑ ᾼ ȴ Ԓ›ᾼѝ ֫ ȲҠ῀Ӈ Ԓ ԓ

ה ᴫҖыӂ◦ ♄ ֪Іᾼ ϩȲҔᵶЛ֝ᶮ

ủ ᾼ ⇔ȳMJO Ẕ҃ủв ᴯד ᾼ ϩȴẔװ⁄

╥Ҡѿ ӣ иέМἬ ẞᾼ …ȳἨ᾿ ה …ᾼ ϩȴ–

ү ᴴ ​֯ ᴟủ ѐ⇔ᾼ Ȳắ ὑ Ɏᵶ ᴩѠ֣ȳ ⇔

Мїᴯ ɏᾼ ֮ᶮᾼᵂӣȲҠ Л╥ ◕Ҡѿ ḟᾼ ȴ

ṅשׁ Ԓ ӣּר NOAA/NCEPᾼ GEFS CFSRᾼ ủ Ṇ

Ṇ ҭ ᴩד ȴKЛ Ẕ Б צ דֵּ ѿ ṷ иέẔ

Л֝ᶮ ủв ᾼ ϩȲ Ѡ ᴷצḥצӇ Б῀ׁש

ṅ ὨᾼӇ Ɏצ ╥ ᴞА И ϚḔ ӣ ᴷɏȲᵀ╥ 

ᴖṕȲ ֝ иέ ᶝӭ› ᾼ ủ Ṇ Ṇ ҭ ὨȲ

ὑ ӐЁ ₇И ẓצ ᾼ ȴ 
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ҳȳׁשṅכὨ 

Ὠѻכṅשׁ ҔᵶẒ иȲ Ϛ и╥ѿ NCEP CFSRR ԛ

Мᾼ 1997 1998ẒדⱢ ᴷ Ȳ ᴫҖыӂ◦ ủ ᾼҠᴩἤȴ

ϡ и⁄╥צ NCEP GEFS ϡ҅ щ ҭ Ὠᾼ ӣ ᴷȲ

ѿ Ṇ ὑ– ᾼ ᶾ ȴ 

4.1ᴫҖыӂ◦ ủӢכ Ṇ ᴷ 

    ⱢϠ ủ (JJASON) ♄ ᾼ ᶾ Ȳ ậ 3ȳ4ȳ5 ѣ

(MAM) ⱢῴỞᾼủ ₇Ȳ Ṇ ủ ₇╥ḕ כ צפּ 9

ѣᾼ  ⇔Ȳ έ⇔Ɫ 6Њ ȴḕ Ở ⱢϚכ ẃ

ȲϚѡМԚи װ4 Ở ȸ0ȳ6ȳ12ȳ18ZȲ╝ϚѡԚצ 4 כ Ȳ

Ởѡϭѿ 5ѡⱢ Ȳ֪ ѿױ 3ѣⱢẂȲ3/2 (4כ )ȳ3/7 (4כ )ȳ3/12 (4כ )ȳ

כ4) 3/17 )ȳ3/22 (4כ )ѿц כ4) 3/27 )ȲԚצ 24 Л֝ ῴỞ ᾼṆ

כ Ȳ4ѣצ 24 כ Ȳ5ѣצ 28 כ Ȳ Ϛדṿӣ 76Ṇ כ Ȳ

ṓ  26ȴ 

 

 

 

 

 

 

 

 

 

 
 

26ȸ NCEP CFSRR ҭṆ ἤц 1997 Ṇ כ ậӱ ȴ 
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CFSRRᾼṆ ҭ ╥ иέ ѣẞủ Ѡ ᾼѻ

ẃ Ȳ ◕ ֯ᴫыӂ◦ Ὠ ᴷȲֽ ủ ȳ

ủ оцṆ Ӣכ ᾼӂᶁиӁ ȴ ᴖ NCEP/CFSRR֯ ẁ

е ᾼ иȲ1998ד 3ѣ 2ѡ 00ZȲ֯ 850hpa 200hpa ⇔ צ Ȳ

╝ Ҭד1998 75 Ṇ כ ẃ ᴷ ᶾה ȴ 

Ԉ ֪ Ь ѿᴫыӂ◦ᾼ ủ ♄

╓ Ɫѻ ȲϷ֝ ᾼ ɎCalibrationɏἨ

оɎNormalizationɏȲ ᾼ ѿᴫҖыӂ◦ ד1997 ủȲ

ᾼ Ɫӭ Ȳ֪ױ ד1997 IBTrACS ủ Ɫ 21 ȲӐ

Ԉ֥ ѹ ֮ Ȳṿ ד1997 76 כ Ṇ ӂᶁ ủ Ɫ 19~20

ҿҢȲᴖ∟ ֝ ᾼ Ԉ ӣ֯ 1998 ᾼṆד כ ϱȲ1998 ד

IBTrACS ủ Ɫ 15 Ȳ ד1998 75 כ Ṇ ∟Ȳӂᶁ

ủ Ɫ 13~14 ҿҢȴ 

֯ CFSRR έ⇔Ȳ ᾼ Ȳ ∟ḟứ Мᾼה

ȲẔ Ԉֽϯȸ 

(1). 850hPa ⇔ Є МїӇ Єὑ 8x10-5 s-1ȴ 

(2). ֯ϱ ᾼ ⇔ Є ҙ 4⇔вȲӇ ֯׀ ӂ ᾼ Њ Ȳ

ṳѹ Ẕứ Ɫ ПМїȴ 

(3). ѿ МїȲὑҙ 4⇔вȲӇ Ϛϱ֯׀ ⇔ᾼ Є Ȳ֝ ױ

ϱ ї ⇔ (200hpa ế 500hPa ⇔ Пӂᶁ) ṜЄὑ ⇔

0.4 ⇔ѿϱȴ  

(4). ֝›  (3) П Ȳ Мїҙ 4 ⇔вȲӼ Ϛ֯׀ ⇔ ⁴⇔

(200hpaᴟ 1000hpa ⇔ ⁴⇔)ᾼ Є ȴ 
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(5). Мї ὑẒ Ɏ 6 Њ ɏ Ӈ Њὑ 400 еṭѿ

вȴ 

(6).  10m Ӈ Єὑ 12m/sȲ֝ Ṝ ȳ ї Ԉᾼ МїȲӢ

Ễ ᴟюⱢ 1 щȲᵀЛ ȴ 

(7). ᴫҖыӂ◦ ȲẔ МїӢכᴯ ṜҖ 30⇔ѿ⁮Ȳѹ‍

֮ϱӢכȴ 

ủ Ӣכ Ɫ JJASON г ѣᾼ ȲCFSRR ậᾼ

╥ 1997 1998Ẓד ᴩ ᴷȲ 27Ɫ CFSRRủ ủ Ӣכ Ṇ

иӁ Ȳ ᴥⱢ Ṇד1997 иӁ ᶮȲԚצ 76 Ṇ כ Ȳ ֽ›

ד1997 ủ Ɫ 21 ᴥמּ)  )Ȳᴖ Ṇד1997 כ ֵᾼ

ȴⱢ 20 ȲԚצ כ11 ȲѹṆ ӂᶁⱢ 19.63 Ȳ Ɫ 3.6 Ȳ  ᴥ

Ɫ Ṇד1998 иӁ ᶮȲԚצ 75 Ṇ כ Ȳ ᾼ ủ Ɫ 15 (

מּ )Ȳᴖ Ṇד1998 כ ֵᾼ Ɫ 14 ȲԚצ 11 כ ȲṆ ӂ

ᶁⱢ 13.26 Ȳ Ɫ 4.0 Ȳ Ṇ ӂᶁ ủ Ӣכ ẃכ  דצ

 

 
27ȸ CFSRRủ ủ Ӣכ Ṇ иӁ ȴ 
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Ὼᾼ ὨȲ֝ ֪Ɫ 1997 1998ⱢὙ ᾼ ד ч ╝Ȳד ủ

Ӣכ Ṇ ӂᶁϷ ч ẒדП Ӣ Л֝ᾼ Ȳ Ҡ ᾼ╥

CFSRRủ ֯ Ӣכ ᾼЛ ứἤ Ȳ צ 3~4 ҿҢȴ 

› ὑ ᴫҖыӂ◦ ủ Ӣכ Ȳ ᴖṕȲ ᾼה Л

Ȳ ϯẃ ᴷ CFSRR ה ὑ Ӣכᾼủ Ȳ ╥ᵡϷ ч

╣ҏ 1997 1998Ẓד ủ Ȳ 28Ɫ 1997 JJASON Ӣכ

ѣὑ ủПᴍиѩ Ȳ 29Ɫ 1998JJASON Ӣכ ѣὑ ủПᴍ 

 

 

 

28ȸ CFSRR1997 JJASON Ӣכ ѣὑ ủПᴍиѩ ȴ 

29ȸ CFSRR1998 JJASON Ӣכ ѣὑ ủПᴍиѩ ȴ 
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иѩ Ȳ ѣᾼӢכ ᴾ ủ ᴍиѩȲẒד Ὑצ ᾼЛ

֝Ȳ ᾼ ѣ  ᴥמּ) )Ȳ֯ ד1997 ủ ủוּ ♄ ֵȲᴖ

ủוчПȲּ⁄ד1998 ♄ Ὑ ủ♄ ȴᴖ֯ CFSRR ה МȲצ

דẒױ ᾼ ῶ ҏẃȲױҵ МϷ Ṇ כ ẃᴞЛ֝ѣԌᾼῴỞѡ

ᴩ Ȳ ẒדᾼṆ ӂᶁᾼ  ( ᴥ ) Л֝ѣԌṆ כ ᾼӂᶁ

Ȳṳḥצ ЛϚ ᾼ ᶮȲ╝ ὑ CFSRR ҭṆ Ṇ כ

ᾼ ậȲи ᴞ ᾼϮ ѣМȲṳḥצ ὑṆ ӂᶁצ ᵑᾼᴕ ȴ 

 

4.2ủ Л ứἤ ᴷ 

CFSRR֯ủ ᾼṆ ӂᶁῶ Ȳ ⇔ẓ҅צῶἤȲᴖӐ ᶦ

Ṇ כ ᾼῶ иӁϱẃ ᴷЛ ứἤᾼ ⇔Ȳ 30Ɫ CFSRR1997ד

Ӣכ Л ứἤ ѣӱ Ȳ 31 Ɫ CFSRR1998ד Ӣכ Л ứ

ἤ ѣӱ Ȳ М Ɫּמᴥ ᶮ Ȳ ה ḕѣӦϱᴖϯиᵑⱢ Єȳ

75ᴍиᴯȳМᴯ ȳ25ᴍиᴯц Њ ȲṆ כ Ӣכ ᾼЛ ứἤצṷ

ѣԌ ЄȲᵀ ѻ ᾼ 25ᴍиᴯᴟ 75ᴍиᴯᾼӢכ ẃ Ȳ

֯Ҡ‒⇔ПвȲѹ ᴥѻ ꞋҠ ὑẔЛ ứ вȲ

Ἠ ה ᾼ ⇔ЛṜצ Ȳ֪Ɫ֯ ҟׁשṅМȲ ה ֯

ᾼЛ ứἤϱȲἏἏ ֪Ɫ ԈЛ֝Ȳ כ Ὠ֯ ϱצ Єᾼ Ȳ

ᴖ ⁄ ױ Ȳ ⧵צ ה έ⇔ᾼ сἨ ה ⇔ ẗ о Ӕ

∟ȲИ Ḃ ᾼЛ ứἤȴᵀἨ צ ὑױЛ ứἤᾼצ ᴷЬצ∕

ḆֵדԌ∟Ȳѿ ӂᶁ ᾼ ẃ ḆҒⅎ ȴ 

Ẕװ╥ӭ›Ṇ ᾼ ᶾ ᴷ╥ѿ1997 1998ẒדⱢẂἬᵂѩ иέȲ

ӦὑӔֻ ᴫҖыӂ◦ᾼ ч Ȳ֯ד ԈϯȲ

ה Ẕч ᾼ ϩȲϚ ẃ Ϸѩ ṾȲ֪ױȲҠ ד оᾼ ϩ
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ᴷ Ɫ Ȳ∟ Ḕᶙ ֮ ἬדצԌᾼ ὨȲҔᵶủ вᾼи

ϩȲ Ғѿѩ иέȲИ ѩ Ӕ ֮ᵧ Ṇ ᾼ ϩȴױҵȲ

ӭ›Ἤ ᴷᾼӭ ╥ ᴫҖыӂ◦ᾼ ♄ Ȳֽ Ὠ ӭ ḂⱢ– ᾼ

Ȳ ᾼ ה ϩ ╥ḆЄᾼ╚ Ȳӭ›Ҡ Л ừ᾿ ӣȴᴖ

ֽὨ ד ᾼ ѻ ╥֯ Ӣכᴯ ᾼ ȲᴖѹἏἏ

ᾼ ḆⱢὙ ȲϷ ᴷ ᾼҠᴩἤȴ                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
31ȸ CFSRR1998 JJASON Ӣכ Л ứἤ ѣӱ ȴ 

30ȸ CFSRR1997JJASON Ӣכ Л ứἤ ѣӱ ȴ 
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4.3–ү Ṇ ᴷ 

    –ү ♄ ᶾ ᾼ Ȳ ӣ GEFSV2ᾼ

₇Ȳ Ṇ ₇╥ 16щᾼ Ȳḕщѿ 00ZῴỞ ԈἬ ᴩᾼҔᵶ 11

Ṇ כ ȲӦὑ ҭṆ ₇ ậ Ѡ Ȳצ ϯ Ѧ

Ȳ֪ױ ӣϠ NOAA ESRL/PSDἬ ẁᾼ ҭṆ

ד ₇Ȳ ѠᾎȲ╥іӣϠ Tim Marchok 2011ᾪӐᾼ GFDL 

Vortex TrackerȲ Ɫ ẞד1985 ȲԚד2012 Ȳד28 ד

₇Ɫ 16щ М 7щ ♄ ᶮȴ 

    ֯ὑ ᴷ–ү ᾼ ϩȲ֪ ױ ứ ᴷ☼ Ȳֽ 32ἬӱȲ

ד28 Ȳ International Best Track Archive for Climate Stewardship (IBTrACS)

МȲ Ϡ 157Ԉ–ү Ȳṳḟứḕ ᾼ ѡ(specific 

 

 

 

 

 

 

 

day)ȲױⱢ IBTrACSᾼ Ȳѿү Ỵ 300km ⱢꜜȲ ứ

ῴ 300km П Ɫ ѡȲ ѡᾼ ậȲ ₇

ẁᾼ ȲҠ Ԓ Ɏlead timeɏ 0~18Њ ȳ24~42Њ ȳ

48~66Њ ȳ72~90Њ ȳ96~114Њ ȳ120~138Њ ȳ144~162Њ ȳ168Њ

 

32ȸ GEFSV2 ҭṆ Ṇ ( )–ү ᴷ☼ ȴ 
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8 ὨȲ ᴩ –ү Л֝ Ԓ –ү ᾼ

ᴷȲԒ╥ ╥ᵡצ–ү 300km ᾼ Ȳ –ү

Ӵ Ȳ ẞЛ֝ Ԓ –ү ᵡᾼҠ Ȳ ὑ

ᴷἬ ᾼ Ȳ ẁ Ṇ ֯ –ү ϱ҉צṜᾼ ᴕ ȴ 

4.3.1 –ү ứ Ὑ 

    ›Њ ẞЛ֝ Ԓ ᾼ ȲԚ8 Ȳ ắ ᴷ ᾼᶙ ἤȲ

ᾎֽ Ԓ ᾼ 16щ(17 )ᾼ ᴷȲᵀӭ› 8 ᴷ Ὠᾼ҅ῶἤȲ

ὙϠ Ԓ ὑ 168Њ Ȳ–ү ᾼᵺ ⇔ȴ 

    Ӧὑ ᴷ Ὠ ὑ –ү П Ȳ╝ Ԓצ –ү ᵡ ᾼ ứ

ᴩ ὙȲ –ү ᾼ ԚиⱢẒ ȲϚⱢῈ ϱᾼ Ȳֽ 33

ἬӱȲּמᴥ Ɫ–ү Ȳ ᴥⱢᵡȲ Мּמᴥ Ɫ Ỵ 300kmᾼ Ȳ

Ὲ –ү ᵡᾼ Ṽױ ȷҫϚѠ ╥ ϱᾼ Ȳ֪Ɫ Ԓ ᾼ

ᴕ Ȳ ῴ Ȳ Ἤצ ( ᴥ Ȳֽ 33)вȲἬצ

╥ᵡ–үȲ Ṇ כ П МȲצԉϚ צ ϤῈ ϱ–үứ Ȳ

⁄ Ṇ כ ὑ –үᾼכғ (Match)ȲчПȲ Ṇ כ в

ԉϚ ϤῈ ϱ–үứ Ȳ⁄ ὑҷ ( M i s s )ȴ 

 

 

 

 

 

 

 

 

 

33ȸ –ү ӱ

Ȳ Ӑ ᴥמּ

Ɫ Ỵ 300kmȴ 
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           ȴ 

    ᴕ Ϛ Ἤ ᴷᾼ ὑ Ȳֽ 34МȲ1996ד HERB

ⱢẂȲ ᴷᾼ ( ᴥ )Ӧ 7/24 00Zẞ 8/7 00ZȲ֪֯ױ ϱ

–үᾼ Ȳứ Ɫ ѡ›∟ 1щⱢ Ȳֽ HERB Ɫ 7/30 00Z

ẞ 8/1 18ZȲ֯ױ вȲ П ԉϚצ ֥Ὲ ϱ–ү Ȳ

Ṇ כ И ғכ╥ Ȳѿ ᴷ ϩᾼ ⇔Ȳ╝ ∟ Ϥכ

ғ ᾼṆ כ ╥ ṜῈ ȳ Ԉᾼ –ү ȴ           ȴ 

4.3.2Л֝ Ԓ ᾼ–ү  

   ֯›Њ ứ ҏὙ ᾼ–ү Ὲ ȳ Ԉ∟Ȳ IBTrACS ᾼ

157 –ү Ȳ ᴩ ғכ ᵡП ȲḕϚ ֯Л֝ Ԓ

ϯꞋצ 11 Ṇ כ ȲἬѿ Л֝ Ԓ –ү Ȳ ᵛ

ḕ Ԓ כ ᾼ 1727 Ȳ ╥ᵡ ֥–ү ғכ Ȳ

Ἤ ᾼ Ȳḥצ ạᾼ ֽῶ 3ҿȲצ ạ

Ὠֽῶ 3ҢȲӦῶ 3 Ὠѩ ᴖṕȲ ҒϱϠ ᾼ ԈȲṿ  

̢] 
34ȸ Л֝ lead time ἤӱ Ȳ Мѿ 1996    

ד       HERB ⱢẂȴ 
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ᾼ ᴕἤ Ɫ Ȳ֝ Ϸẓ ɎFalse Alarmsɏ ᾼ ὨȲᴖ

Ԓ ЄȲ Ὠ Ὑ Ȳᵀ Ϸּט ᾼ ⇔ ṅȲשׁ

ẃכȲGEFSV2Ṇ Ṇ Ԓ 96-114Њ ᾼ Б צ

ד ⇔ᾼᶾ ϩȲЛ ֯ Ԓ ᶾ Ѭ ╥ѿ 50%ỄМ Ɫ ᴕ

ᾼ Ȳ ᵂ Ἤ Ḗᾼצӣ Ȳ⁄ ѩ ȳ ȴ 

 

4.3.3–ү П Ὑ 

    ȲБ ѿ ᶮה GEFSV2 Ṇ ẁ 3-4щ› –ү

ᾼ ᴕἤȲᵀẔМЬ צ иӑ ᶙԓ ᵑᾼ ᶮȲ ӦѿϯẒ

ẃ ᴩ ὙȲ Ԓ╥ 1996 HERB ⱢẂẃ ὙȲֽ 35ἬӱȲ Мּמᴥ

Ɫ IBTrACS ᾼ ȲẔ Ɫ Ԓ  96Њ Ṇ ȲHERB

ѡⱢ 7/31Ȳ ╓ ᾼ ╥֯ 7/31 Ở Ϥ М ᾼ Ȳ

צ GEFSV2Ṇ ᾼἬצ Ɫ ᴥ–ү ᴥ‍–ү Ȳ ṷ

ꞋⱢ Ԓ  96Њ (ῴỞ 7/27 00Z )ᾼ ȲṆ М ᴥ

ῶ 3ȸ Л֝ Ԓ lead time–ү ȲҿῶⱢ

ᾼ ȲҢῶⱢ ᾼ ȴ 

      ( MatchⱢכғ ȲMissⱢҷ ) 
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Ԛצ 11 Ȳи ὑЛ֝ᾼṆ כ Ȳױ ὙϠ֯ HERB Ԓ  96

Њ (4щ›)ᾼἬצṆ כ ғכצ ẞ HERB –үᾼ ᶮȲ ᴖ М

Ϸצ ֵẔ҃ ᴥᾼ ȲᵀꞋӑ֯ вצ–үᾼ ᶮȲἬѿ ӭ›ứ

Ὲ ȳ Ԉϯ–үᾼ ѠᾎȲ צ ֮ Ҡ ╥ Ἠ╥Ẕ҃

‍–үᾼ Ȳ ᴖЛ –ү П ᴷ ȴ 

     

 

 

 

 

 

 

 

 

 

 

 

ϡ іӣẃ Ὑ–ү ᾼ Ȳ╥ 2009 MORAKOTᾼṆ ὨȲ 

36Ɫ Ԓ 96Њ Ṇ ȲMorakot ѡⱢ 8/6Ȳ 36 М

Ԓ  96Њ (ῴỞ 8/2 00Z )ᾼ ȲṆ М ᴥ Ԛצ 3

Ȳ ὑ 3 Л֝ᾼṆ כ Ȳ ὙϠ֯ MORAKOT Ԓ  96Њ

(4щ›)ᾼṆ МȲỮ Ṇ כ ғכ֮ ẞ MORAKOT –ү

ᾼ Ȳ ᴖ М 3 –ү⁄╥֪Ɫ иṆ כ Ὼѡד ҫϚ ‍–ү 

 

 

35ȸGEFSV2 Ṇ Ԓ 96Њ ПṆ (Ԛ כ11 )  

      Ȳ ὙⱢ 1996 HERBȲ֢ ᴥ иⱢȲּמᴥ Ȳ  

      ᴥ ᾼ–ү Ȳ ᴥ╥ ᾼ‍–ү Ȳ ᴥ Ɫ  

      Ӑ Ỵ 300km ȴ 
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GONIᾼ ֣ Ȳ֪ ױ ‍ӭכ ⁯֝ ү–צ

ᾼҠ Ȳ ᾼ ᴷ ᶮȲ֯ Ӑ Л֝ Ԓ ӂᶁ–ү

МȲ╥ ᾎ╓ӱҏ ᾼ Ȳ Ԓ  24 Њ (1 щ›)Ṇ

( 37)∟ȲЬ ү–‍צ и Ϥẞ Ỵ 300kmᾼ Ȳ

ᵀד ὑ Ԓ  96Њ ẃ Ȳ Ӑḥכצ ẞ Morakot–ү ᾼ

ᶮȲ⁄ᶙԓḂ ȲἬצṆ כ צ ẞ MORAKOT –ү Ȳ ᾼ

MORAKOT GONI–ү ᾼѩẂ╥ 11:5Ȳ ╥ӭ› ᴷѠᾎМЬ∕Ḃ

П ȴ 

֯ ϱ ᴷѠהᾼЛṜȲӑẃҠѿ ֣ѿ ᶙ –ү ᴩῈ

Ȳᴖ‍ ᴩᾼ Ỵ 300km ẃ Ȳᵀד ᾼȲ ѿḆ ᾼ ᴷ

Ṇ ᾼᶾ ϩȴ Ṇ ֪Ɫ ЍȲ כ и◕ᾼ Ȳ ṷ֪

⇔Ȳ ӂᶁ–ү ᴖṕЬỮ ЊȲ ӑẃѿ ᾼѠה Ȳ

Л ЛԝϤᴕ ȴ   

36ȸGEFSV2 Ṇ lead time 96Њ ПṆ (Ԛ כ11 ) Ȳ 

      ὙⱢ 2009 MORAKOTȲ֢ ᴥ иⱢȲּמᴥ Ȳ 

ᴥ ᾼ–ү Ȳ ᴥ╥ ᾼ‍–ү Ȳ ᴥ Ɫ  

Ӑ Ỵ 300km ȴ 
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4.4 Ể ᾼиέ 

    ֯ Ể иέѠ Ȳᶺ ṿӣ ☺М щ Мї(ECMWF) 

ERA-Interim רּ ◦ Є (NOAA) ẁᾼҵ  ᾌ (OLR)ԛиέ

Ȳ ӣWheeler and Kiladis (1999)ᾼ ȳῈ ᾌᾎȲ᷄ҏṚ Ђѩ

ᾌ(Equatorial Rossby wave, ER)ᾼ ȲẔᴫ֣ᾌ Ɫ 1ẞ 10Ȳ ѐ⇔Ɫ 10ẞ

40щȴӦ ᾼϫד ER OLR иᵉҠ ῀ȲER ЄП ѻ ֯⁮

Җ 10⇔ẞ 15⇔ҿҢȲ ἤП ERᾼ ἤϚ (Matsuno 1966)ȲẔ Є

֯ᴫҖыӂ◦(WNP)Ȳиέϫ2000)דẞ ᾼ(ד2009 ER OLR֯WNPᾼ 49

щ ӂᶁ ᶧԝ ӱ ERѻ ♄ ủ Ɫ 5ѣМẞ 11ѣМȲ֯♄ ủ Ȳ

ER ѻ М֯Җҙ ȴ 

EOFиέ ER֯Җҙ ᾼᵅ ⇔ ӱצẒ ѻ Ѭӂ  ( 38)Ȳ

 

37ȸGEFSV2 Ṇ lead time 24Њ ПṆ (Ԛ כ11 ) Ȳ 

      ὙⱢ 2009 MORAKOTȲ֢ ᴥ иⱢȲּמᴥ Ȳ 

ᴥ ᾼ–ү Ȳ ᴥ╥ ᾼ‍–ү Ȳ ᴥ Ɫ  

Ӑ Ỵ 300km ȴ 



48 

 

Ϛ ѻ ᾼ ERᵧ ὧҖ-ᴫ⁮ ṳἮ ᾼ  ( 38a)Ȳ ϡ ERᾼ

Ѭӂ ᾘ ⇔Ѡ֣֯ 5ǯNצᾌᾭᾼ ⇔Мї ( 38b)Ȳиᵑ╥ ȳӔȳ Ӕȳ

ȳӔ ⇔Ȳ֯֝ ⇔ ᾼ 17ǯN  ῺӼצᾌᾭ Ȳᴖѹ ⁮ ᾼМїч

Ȳ╥Ӕȳ ȳӔ ⇔ȴⱢϠ Ϥ Ẓ Л֝Ѭӂ ERᾼ ֝Ȳᶺ

ϫ ủ(5ѣẞ 9ѣȲ2000דẞ ╚М(ד2009 ҏ ᾼ ER ᴴצ)

ᾼ ER)Ȳṳ ҏ Ẓ Л֝Ѭӂ ᾼ ER ( 39)ȲиᵑⱢ ᵑϚ (134

) ᵑϡ (67 )ȴẒ ᵑᾼѬӂ ᵧ ♄ ủ ERᾼ ᴥȲ

ᵛЛ ὑṚ Ȳ ѻ МὑҖҙ Ȳ ᵑϚ ERᵧ EOF ϡ ѻ

( 39a)Ȳ850hPaᾼѬӂ ᾘ ⇔Ѡ֣֯ 7.5Nצᾌᾭᾼ ⇔МїиᵉȲиᵑ

╥Ӕȳ ȳӔ ⇔Ȳ֯ẔҖѠ(17.5N)צч ᾌᾭ ⇔МїиᵉȲⱢ ȳӔȳ

⇔ȴҖ ᾼ ⇔Мїᴴ ᾼ ☼Ȳ ☼ Ӕ ⇔ ѾⱢ֝דᴯȴ⁮ ᾼ

⇔Мї⁄ᴴ Л ᾼ ☼ȴ ᵑϡ ER⁄ᵧ EOF Ϛ ѻ ( 39b)Ȳ

ⱢὧҖ-ᴫ⁮ ṳἮ ᾼ Ȳ ᴯד☼ ∟ ᴯȲד⇔ ᵑϡ ER ᾼ

⇔ ☼Ꞌѩ ᵑϚ ER ȴ 

ⱢϠ Ẓ ᵑ ERᾼ ֯ Мᾼ Ȳᶺ Ἇ› Ẓ ᵑ

ER Мїᴯ ẃ Ẕ ȲẒ ᵑ ERᾼ ⇔МїꞋЄ Ҡ ẞ

ѡ  ῺȲѹẒ ᵑ ER Ϡ Ḃ ПҵȲѬӂ Ꞌ ═Ẕ Ȳṳ

Ὑ Ȳ ӱẒ ᵑ ER֯ῴỞ ◕ ӑ ᴟ WNPѿ› Ẕצ

ἤȴⱢϠ ṅЛ֝Ѭӂ ᾼẒ ᵑ ERȲᶺ иέϠẒ῏ ᾼᵅ

ӱȲ ᵑϡᴴ ᾼᵅ ⇔ ӂ ȲӔ ⇔ ӂ⁮ ᴴ ᾼᴫ ӂȲ

ᾼᴫ ӂṿ ủ ֥ צ ᾼ ֣ Ȳ֥ṳᴴ ᾼᵅ ủ

ȴӦὑ ᵑϡ ER ᾼᵅ Ѭӂ Ὑצ ֮ ὧҖ-ᴫ⁮ Ȳṳᴴ ᾼ

ᵅ ᴫ ӂȲ֪ױ ᵑϡ ERҠ ᷊ ᷂ᴫ ֣Җ ᾼṔᴥȴѹ֪Ɫᵅ

֣ ֥ Ȳ ᵑϡ ER ᴖ Ȳ Ӕ

ᴖṿ ERכ Ȳṿ ᵑϡ ERᾼ ȴ 

Ẓ ᵑ ER TC Ӣכᾼ Ȳ ὑἬצ ᾼ TC Ӣכ (0 )
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Ɫ 34.2%Ȳᴴ ᵑϚ ERᾼ Ẕ0 Ɫ 37.3%Ȳ ᵑϡ ERᾼ0 ⁄ϱсᴟ

61.2%Ȳ ӱ ᵑϡ ER צ й …Ȳ MJO ᴫ ᴯד☼ ᴟ

WNP (RMM ᴯד 5ȳ6ȳ7)Ȳ ᵑϚ ERᾼӂᶁ0 Ɫ 46.14%Ȳᴖ ᵑϡ ER

ᾼӂᶁ0 ⁄ Ὑ о(60.68%)Ȳ֯ MJOὧ ☼Ḁạדᴯ(RMM ᴯד 1ȳ

2ȳ3) ȲẒ ᵑ ERӂᶁ0 иᵑⱢ 23.85%ȳ58.77%Ȳ ӱ Ӣכắẞ

ᵑϚ ERᾼ ḥצắẞ MJOᾼ Ὑ Ȳᴖ ᵑϡ ER ὑ ᾼ ⁄

ѩMJOᾼ ḆὙ ȴ 

ᶺ иέϠWNP ủᴴ ᾼ ERȲ ER ᾼЛ֝Ȳѻ ᵧ

Ẓ ᵑȴẒ ᵑ ER ЄᾼЛ֝֯ὑᵅ ᾼ ⇔ Ѭӂ ѿцẒ῏ ᾼ

ᵅ ￼ Ȳᴖᴴ Ẓ ᵑ ERᾼ 0 Ϸצ−Ὑ ᾼ ȴ›Ϣ ὑЛ֝

ᾼ￼ ὑ ERᾼ ᾼׁשṅ юȲᴖ כ Ẓ ᵑᾼ ֪Ь Ḇ ϚḔᾼ

 ṅȴשׁ

 

 

 

(a) 

(b) 

38ȸERᾌ◕ 850ᴍἂ ⇔ EOFиέ∟Ἤ (a)›Ẓ mode (b)
∟Ẓ modeПѬӂиӁ ȴ 
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4.5  MJO ᾼиέ  

    ᵓӣ Model for Prediction Across Scales (MPAS) έ⇔ԓ ѿцה

ECHAM5 ד2011 DYNAMO SOP  (1001-1215)ᾼẒװ MJOṶԈȲ ᴷ

ה ủв П ϩȴ ṿӣה FNLⱢῴỞ Ȳ updateȴ ḕ

ѣᾼ 1 ȳ16 ȲἏ∟ и 45щȲậ› Ẓ ├(t=1~15)W иέȲ╝ SOP

Ɫ 5 runᾼ Ὠ(ṓ 40)ȴⱢϠ Ẕ҃ ѩ ȲἬצ Ꞌ regridᴟ

0.5⇔ȴ 

4.5.1  SOP ​  

 Ӧ 3B42 V7 ȲSOP ӂᶁ Ѭ֯Ṛ Ẓ צ ITCZѹ⁮ҙќ

(b) 

(a) 

39:  (a) ᵑϚ ER (b) ᵑϡ ER Пכ֥ 850ᴍἂ ⇔(s-1) OLR(W 
m-1)ѬӂиӁ ȴ ( ) ῶӱӔ( ) ⇔Ȳ Ɫ 10-7 s-1Ȳ ӑӱȴ 
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Ȳ Ӣᴯ ֯⁮ҙ ⇔ Єᾼ ȴMPASЄ Ϸ ҏẒ ITCZѹ⁮

ҙќ Ȳᵀᴯ ὧѹ​ ֵȴ Ѭ ӱ NSA(north sounding array)

֯10ѣϯעц11ѣϯצעẒװMJO ѬṶԈ( 41a)Ȳצ ᾼủв ȴ

MPASϷצ ҏ Ẓװ ѬṶԈ( 41b)Ȳᵀ 10ѣϯעᾼ MJO ѬṶԈ Ȳ

ѹ‍MJOṶԈ ЬצẔ҃ synoptic ѬṶԈ ӢȲᵀ ᴖṕ MJOṶԈ

​ Ь Ẕ҃ṶԈЄȴᴖ SOP Ѭ֯ SSA(south sounding array)Пủ

в ṳЛὙ Ȳ ֪╥ SSAὑ 10ᴟ 11ѣ ṳ‍ MJO♄ Ȳ ẞ 12ѣ

П∟MJOИ Ȳ╝ SOP SSAᾼ Ѭѻ ╥Ӧ synoptic Ȳủвכ

Ȳᴖ MPAS ϷצϚ ᾼῶ ȴECHAM5ᾼ​ ᴯ

ЛϚ Ȳῶ ( 41c)ȴ 

֯ 72-80E פּ) NSAế SSA )ȲכẔ⁮Җ 15⇔ ᾼ Ѭ оȲ

10ѣϱ֯ע⁮ 5⇔ Ὼצ ᾼ Ѭ(ITCZ ȲҖ(כ ю( 42.1c)ȴẞ

Ϡ 10ѣϯעȲắẞ MJO ᾼ Ȳ Ѭ МὑҖ ( 42.1d)ȴ11ѣϱעᾼ

Ѭѻ ֯⁮Җ 10⇔ ῺȲᵀ​ ЊȲЛ 10mm/day( 43.1c)ȴ11ѣϯ

ȲMJOṶԈע ṿ ⁮Җ 10⇔вצὙ Ѭ ӢȲ 10ѣϯעᾼ MJOṶԈ

ѩȲᴯד ⁮ ( 43.1d)ȴMPAS ὑϱ ᾼ⁮Җ Ѭ о֯ 10ѣϷצ

Л ᾼ ( 42.2c,d)Ȳ Ϡ 11ѣϱע ​ юᾼ ᶮ֯ Мчᴖה

ᴷȲ ЛϚ ( 43.2c)ȴECHAM5 ὑ 10ѣϱע⁮ҙ ᾼ​ ṳӑ ҏ

ẃȲ​ ᴯ Ӣ֯Җҙ ( 42.3c)ȴẞϠ 10ѣϯעҖ ᾼ MJO ѬṶԈчᴖ

Ӣ֯⁮ҙ ( 42.3d)ȴ11ѣϱעṚ Ѭюᾼ ᶮ֯ ECHAM5М כ Ѭ

ֵ( 43.3c)Ȳ11ϯע MJOṶԈᾼ Ѭ Мὑ⁮ ( 43.3d)Ȳ ӱҏ

ECHAM5 ὑ​ ᴯ ᾼ ῶ ȴ 

4.5.2  SOP U, V, T, omega, divergence, RH₣᾿иᵉ 

 MPASế ECHAM5 NSAὑMJOṶԈ Ȳϱ ὧ ѿцᵅ ☼ ᵐȳ

☼ Ϛ ( 44.1c, 44.2c, 44.3c)ȴҫҵ֯ MJOṶԈ
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ḇ∟Ȳɑ ᴫ ֯MPAS,ECHAM5МϷצ ҏẃ( 44.1a, 44.2a, 44.3a)Ȳ

Ҡ῀MPAS,ECHAM5 П ⇔ ԛиέ ד ȴRᴖNSA֯ SOP Ȳ

М ☼ ᾼϱс ⇔ȳ ᵅ ֥ Ὑצ ᾼủв Ȳᴴ Ẓװ

ᾼMJOṶԈᴖ Ӣ( 46.1b, 46.1c)ȴᵀ MPAS,ECHAM5 Пϱс ⇔ц

ᵅ ֥ᾼ ṳ‍ủв Ȳᴖ╥ Ẕ҃ synoptic (

46.2b, 46.2c, 46.3b, 46.3c)ȴҫҵȲMPAS ὑМ ☼ RHᾼ ⁄

( 44.2b)Ȳ ϚḔиέ ⇔ếѬ Ȳ Ѭ ֯ Мה юȴ ›

П​ ὨȲ MPASᾼ Ѭ ᶶȲ ═ Ȳṿ ​ ֵȳѬ

ᾎ ═֯ῈМ ϵἬѿ RH ȴɑᴖ MPAS SSAП ὨȲӦὑ SOP SSA

ắẞ ֵᾼ synoptic Ȳ ὑ MPAS ѐ⇔ѿϯᾼ ה ὔ᷿

ẞױ synoptic Ȳ╝֯ ȳ ⇔ц₣᾿ ⇔ᾼῶ ԛиέ Ϛ (

45.1, 45.2)Ȳᵀ RHП Ь Ȳ Ҡ ╥ о Пכ Ὠȴ 

ԛиέ ὑ 72-80E פּ) NSAế SSA )Ȳ Ẕ ☼ ֯⁮Җ 15

⇔вП оȲ ⁮ҙ ᵅ ⁮ Җ (Җҙ ᵅ Җ ⁮ )Ȳѿцᵅ

֥ ᾼ ᶮᴴ Ѭᾼᴯ ᴖ⁮Җ ȲMPAS ὑϱ Єѐ⇔ᾼ

☼ ԛиέ Ϛ ( 42.1, 42.2, 43.1, 43.2)ȴᴖ ECHAM5ᾼᵅ

֥ ᴯ ԛиέ ѩȲ֯⁮ҖѠ֣ϱד Ӣ ( 42.3, 43.3)Ȳ

ױ ECHAM5ᾼЄѐ⇔ ☼ ‹Ϡכ П​ ᴯ ᾼḂ ȴ 

ϱ ȲMPAS ὑЄѐ⇔ᾼ צ☼ ṾП ȲᵀӦὑצ ֵᾼ ☼ṿ

Ѭ−ᶶ ӢȲṿ synoptic ᾼ Ѭы Ȳ​ ֵȳѬ ᾎ ═֯ῈМ

ϵȲ ☼ ⇔Л ἬѿМ ☼ RH Ȳɑ и о צ ȴ

ᴖ ECHAM5ᾼЄѐ⇔ ☼ Ȳ ​Ϡכ ᴯ Ӣ ȴ 
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40: ủв ӱ  

 

 

 

41 SOP Ȳ72E-80EП Ѭӂᶁ ц ⇔ о ȴ(a) TRMM3B42 

(b) MPAS (c) ECHAM5 

(b) (c) 

(a) 
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42: иέ FNL/3B42 MPAS (2)цה ,(1)​ ECHAM5 (3) ὑ 72E-80Eӂᶁ

П⁮Җ- ⇔иᵉᾼ (a)ϫѣϱדע ⇔(shaded)ȳ ֣ (contour), (b)ϫѣϯע

ד ⇔(shaded)ȳ ֣ (contour), (c)ϫѣϱע​ , (d)ϫѣϯע​  

 

43: ֝ 41ᵀⱢϫϚѣϱϯע 


